Abstract: Dielectric laser accelerators are a compact and scalable alternative to radio frequency accelerators. We present the first demonstration of over 200 MeV/m acceleration and deflection gradients with a silicon structure at 96.3keV electron energy.
Introduction
Dielectric laser accelerators (DLAs) can support accelerating gradients one to two orders of magnitude higher than conventional radio frequency (RF) accelerators utilizing commercially available laser systems. They also have the capability to operate at the ~10 attosecond (as) timescale [1, 2] . Recently, relativistic accelerating gradients of up to 300 MeV/m were demonstrated using SiO 2 dual gratings [1] , concurrently with subrelativistic 25 MeV/m accelerating gradients using SiO 2 inverse Smith-Purcell gratings [2] . These first demonstrations show the potential of dielectric laser accelerators to match or exceed state-of-the-art RF accelerators for a wide range of electron energies, but more work is needed to realize their full potential. Silicon is an attractive alternative to SiO 2 for DLA applications because of its high refractive index for efficient optical coupling to sub-relativistic and relativistic electrons, good thermal and electrical conductivity, and advanced technological infrastructure. We present the first demonstration of high gradient (over 200MeV/m) acceleration and deflection of electrons with a silicon dielectric laser accelerator [3] .
We use a silicon single grating in the reflection mode driven by five nanojoule Ti:Sapphire mode-locked laser pulses at 907nm wavelength. Silicon is only transparent for wavelengths longer than 1.2 micron, but in the near infrared the absorption length is 10's of microns which allows photonic gratings to be used effectively. Experimental setup (not to scale). 96.3 keV electrons from a custom scanning electron microscope graze the silicon grating surface, which is illuminated normally by a linearly polarized laser pulse. A pellicle beamsplitter picks off ~2% of the back-reflected light to form a microscope image (Ex-situ SEM image of the grating inset). Electrons that are deflected in the -Y direction through the spectrometer entrance aperture are imaged by the CMOS camera if they were accelerated. 
Experimental Results


